In order to clarify the growth pattern of the fluviatile form masu salmon in the southern Sanriku district, a total of 342 individuals were collected from 1984 to 1989 at five rivers.
In order to clarify the growth pattern of the fluviatile form masu salmon in the southern Sanriku district, a total of 342 individuals were collected from 1984 to 1989 at five rivers.
One hundred and thirty-six males and 110 females of fluviatile form (including the individuals before differentiation into the sea-run and fluviatile forms) were sorted by body shape, coloration, fork length mode and histological observation of ovaries, and used for calculation.
Age was determined on the basis of the scale pattern and fork length composition.
Three general growth equations were calculated by the nonlinear least squares method using basic data on fork lengths by sex and months of age of the fluviatile form.
The von Bertalanffy growth equation was selected as the most suitable one: male,
where Lt indicates the fork length in cm at age t (year).
The fitness to growth equation was poor in old males and females.
Males mature and die one year earlier than females. It seems that the process of maturation exerts an influence on the differences between the sexes on the growth pattern. Fig. 1 (the Kitakami River System, the Oh River, the Isatomae River, the Koizumi River and the Mizushiri River). Prior to their fixation with 10% formalin solution, the phase of the collected individuals was sorted out according to their body shape and coloration on the basis of the standard of Kubo.5) According to the method of Kiso,3) fork length (by a uint of 1mm) was measured, the scale pattern was observed, the sex was checked, gonad weight was measured and tissues of ovary were observed. The age was determined from the scale pattern and fork length composition. Zero year old fish were mainly distinguished from older fish by their fork length. One year old fish were determined by annulus on scale,6) but in the case of one part of precocious males, the age was determined by spawning mark on the scale.7)
The age of older fish was determined with the number of spawning marks on scale which occur both in male and female at spawning. 7, 8) When the mark was absent or not distinct, annuli on scale were used for age determination. The age in units of years or months was determined by starting from October which is the full spawning season of masu salmon in Honshu.1) The individual numbers of males and females of the fluviatile form used for calculation were 136 and 110, respectively (including the individuals before differentiation into the sea-run and fluviatile forms). No individuals were yet differentiated at six to nine months of age. Individuals of ten months old or over were sorted out into two forms. In the case of masu salmon females of 12 to 13 months old or over in the southern Sanriku district, the two forms were distinguishable each other on the basis of body shape, coloration and significant differences in fork length mode. Though some individuals were not distinguishable at 10 to 14 months of age, as many as possible were sorted into two forms with reference to the results of the fork length mode and histological observations of ovaries9). For fish of 15 months old or over, data on individuals having intermediate properties between the two forms (pseudo-smolts and regressive smolts) and those performing phase differentiation in the second year were excluded from this calculation.
Calculation
Data on fork lengths were rearranged by each sex and month of age, and the mean value and standard deviation (SD) were calculated for use as basic data in the following growth formula evaluation (Figs. 2 and 3) .
Three general growth formulae , von Bertalanffy, Gompertz and Logistic, were selected and their parameters and residual sum of squares (RSS) were calculated by the nonlinear weighted least squares method according to the program of Akamine.10, 11) When only single datum was available at a month of age, the SD value was interpolated in the case of the individual of less than one year old. When the individual was one year old or over, the SD value itself at each age was regarded as the SD of the month of age. Matsubara et al., 12) it seems that the process of maturation exerts an influence on differences between the sexes of the fluviatile form masu salmon.
Size hierarchy has been found in the feeding behavior of the fluviatile form masu salmon and its subspecies, amago salmon.13,14) Such a hierarchy seems to be one of the cause of the poor fit of old individuals to the growth formula. Yamagishi15,16) has obtained a similar conclusion from rearing experiments of juveniles of rainbow trout Oncorhynchus mykiss. The detailed evaluation of the selectivity of fishing gears on the materials remained for further study.
